Background: Postoperative nausea and vomiting are common complications of anaesthesia and surgery. Known risk factors include motion sickness, migraine, gender and types of surgery. Other possible risk factors for postoperative nausea and vomiting are ethnicity and genetics surgery. Objective: The main objective of the study was to describe factors associated with postoperative nausea and vomiting among adult Malawians. Methods: This was a prospective observational study. 138 adult patients were recruited into the study. Data were collected using a predesigned questionnaire. Patients were followed up to 18 hours postoperatively and any episodes of postoperative nausea and vomiting were noted. Results: A total of 138 patients were enrolled in the study. 78 were female (56.5%) and 60 were males (43.5%). The ages ranged from 18 to 87 years. The mean age was 36.9 years. The overall incidence of postoperative nausea and vomiting was 29.6%. It was higher among women than men. Patients with motion sickness had the highest incidence of postoperative nausea and vomiting (78.6%) followed by those with migraine (73.3%). Patients whose intraoperative systolic blood pressure fell <80 mmHg had an incidence of 71.4% and those who received postoperative opioids had an incidence of 37.7%. Conclusions: Patients with a history of migraine, motion sickness, whose intraoperative blood pressures fall below a systolic of 80 mmHg and who receive postoperative opioids are at an increased risk for postoperative nausea and vomiting.
Introduction
Postoperative nausea and vomiting are common postoperative complications of anaesthesia and surgery [1] . It is considered as a common cause of morbidity following anaesthesia and reduces patients' satisfaction [2] . It is generally known to affect patients undergoing all types of anaesthesia [3] .
Although postoperative nausea and vomiting have been extensively studied, not much has been done in sub Saharan Africa. The studies which have been done have yielded mixed results. In some studies, the overall incidence reported has been much lower than that reported in Caucasians while others have reported similar results.
The only studies to our knowledge were conducted in Ghana, Nigeria, the Republic of South Africa and Uganda [4] - [7] .
So far no study has been conducted in Malawi on this subject. Could Malawians have similar incidences as other parts of Africa? Africa is a multi-ethnic continent and it could not be surprising to find totally different results in areas sharing political boundaries.
Like many African countries with limited health budgets, Malawi cannot afford universal prophylactic antiemetic medication or treatment. This is why it is necessary to have data to appreciate whether postoperative nausea and vomiting are problems worthy of the attention of policy makers.
Methods
This was a prospective observational study. The study was conducted at Queen Elizabeth Central Hospital in Blantyre, Malawi. Queen Elizabeth Central is the main teaching and referral hospital in Malawi. Patients were followed from the wards then theatre, recovery room and back to the wards.
The study was approved by the college of medicine research and ethics committee (COMREC) on 20 th June 2013. To maintain confidentiality no names were recorded. The study recruited patients aged 18 years and above presenting for elective surgery who met the inclusion criteria. All patients were indigenous Malawians.
A sample size was calculated using a marginal of error of 5%, CI 95% an estimated population incidence of postoperative nausea and vomiting of 10%.
.96 for a 95 percent confidence level); P = estimated population incidence of PONV, expressed as decimal, 0.1 in this case; C = Confidence interval, expressed as decimal, 0.05 in this case. Therefore the calculated sample size was 138. Consecutive sampling was used i.e. participants were recruited according to the order in which they appeared on the theatre list.
The first one was approached first, and then so on so forth until the required sample size of 138 was achieved.
Patients were first seen on the ward 12 to 18 hours preoperatively. The purpose of the study was explained and written consent was obtained. They were then interviewed on the ward according to a predesigned data sheet. Each interview took 5 to 7 minutes. Data obtained included biographic data, and presence or absence of certain preoperative risk factors for postoperative nausea and vomiting.
Patient received either a general or regional anaesthetic. In theatre routine monitoring was applied and baseline vital signs were recorded. Intravenous cannulas were checked for patency and reinserted where necessary. The start of anaesthesia was defined as the time at which all routine anaesthetic monitors were applied. No patient received any premedication preoperatively. All patients who had general anaesthesia were preoxygenated for three minutes prior to induction. Induction drugs were chosen according to the preference of anaesthetist or anaesthetic clinical officer responsible for the case.
Each patient had an intraoperative record completed. Data like fluids given; drugs given; intraoperative blood pressures were all noted on this record. Data were also extracted from patients' medication charts which showed medications given postoperatively. Postoperatively patients were visited and any episodes of nausea, vomiting or both were recorded. Patients were discharged from follow up 18 hours postoperatively.
All data sheets were checked for completeness before patients were discharged from follow up. All patients with either nausea or vomiting were referred to the clinicians responsible for the particular wards for treatment.
Data were entered into a computer using STATA version 12. Pearson chi square test was used to test association. Logistic regression was used to determine odds ratios and prognostic factors of postoperative nausea and vomiting.
Results
Data were collection from the 21 st of June, 2013 to the 25 th of July 2013. 146 consecutive patients met the inclusion criteria, gave consent and were enrolled in the study. 8 of these had incomplete data and were therefore discarded. 138 patients were included in analysis. Of these, 78 were female (56.5%) and 60 were males (43.5%) ( Table 1) . The ages ranged from 18 to 87 years. The mean age was 36.9 years with a standard deviation of 14.21 ( Table 2) .
Description of the population. 86 of 138 patients had general anaesthesia and the remainder had regional anesthesia. Of the patients who received general anaesthesia, 71 (82.5%) of them were induced with thiopentone. Most patients who had general anaesthesia, 82 of 86 (95.3%) received pethidine as a form of intraoperative analgesia. Most patients, 121 (87.7%) of 138 had an introperative systolic blood pressures of above 90 mmHg. 87 (63%) of patients received between 1000 ml and 2000 ml of fluids intraoperatively, 23 (16.7%) had less than 1000 ml and 28 (20.2%) had over 2000 ml of intravenous fluids. 90 (65.2%) of the patients received opioids postoperatively; the rest had other forms of analgesia.
Most procedures lasted more than one hour, 87 (63%) of the 138. Gynaecological surgery was the commonest procedure performed in the study population (21%) and Ear, Nose and Throat surgery was the least, 12 (8.7%).
The overall incidence of postoperative nausea and vomiting was 29.7% (41 cases out of 138). The youngest age group had the highest incidence while the oldest had the lowest. Patients with a history of motion sickness had the highest incidence 78.6%, (p < 0.0001) followed by those with a history of migraine; 73.3% (p < 0.0001) ( Table 3) .
Patients who had a systolic blood pressure of less than 80 mmHg intraoperatively had a higher incidence of postoperative nausea and vomiting as opposed to those whose systolic blood pressures were 80 -90 mmHg or higher; 71.4%, 30% and 27.2% respectively (p < 0.035).
Postoperative use of opioids also increased the incidence of postoperative nausea and vomiting; 37.8% in patients who had opioids and 14.6% in those who did not (p < 0.015). 
Discussion
This study has shown that the incidence of postoperative nausea and vomiting at Queen Elizabeth Central Hospital in Blantyre, Malawi is 29%. This is not very different from what was found among black South Africans. Rodseth et al. found an incidence of postoperative nausea and vomiting of 27% among black South African [6] . However a study by Ssebuufu in Uganda found a 40% incidence of postoperative nausea and vomiting which is higher than our findings [7] . The incidence in this study is lower than in the Ugandan study possibly because in this study follow up of patients stopped at 18 hours as opposed to the Ugandan study in which patients were followed up to 24 hours postoperatively. Other authors have suggested an ethnic predisposition to postoperative nausea and vomiting [6] [8] . One would argue that Malawians are ethnically more similar to black South Africans than Ugandans as evidenced by the presence of ethnic groups in Malawi that emigrated from the Republic of South Africa in the 17 th century [9] .
Females had a higher incidence of postoperative nausea and vomiting compared to men. This is similar to what both Koivuranta et al. and Gan et al. demonstrated that female gender increases the risk for postoperative nausea and vomiting [10] [11] .
Patients with motion sickness and migraine reported highest incidences of postoperative nausea and vomiting. This is also consistent to findings Koivuranta who demonstrated that migraine and motion sickness were found to be significant [10] preoperative factors for postoperative nausea and vomiting.
Incidence was higher among non smokers than smokers. This is consistent with what others have found that non-smoking status is a risk factor for post operative nausea and vomiting. In a study by Chimbira it was noted that those who did not smoke were more likely to develop postoperative nausea and vomiting [12] .
The incidence of postoperative nausea and vomiting was highest in the gynaecological population. This was much higher [5] than what was found in Nigeria. Ogochukwa et al. found a 4% incidence of postoperative nausea and vomiting among gynaecological and obstetric patients. However it is similar to what other studies have demonstrated [13] elsewhere. Despite being described as being particularly emetogenic, abdominal surgery had one of the lowest incidences in this study.
The lowest incidence of postoperative nausea and vomiting was among the obstetric population. This could be explained by the fact that almost all cases were done under regional anaesthesia. It has been demonstrated that regional anesthesia reduces the incidence of postoperative nausea and vomiting [1] [10] .
The incidence of postoperative nausea and vomiting was higher in patients who had received intraoperative opioids than those who had ketamine as an analgesic. This is consistent with what was shown in other studies that intraoperative use of opioids increases the incidence [10] of postoperative nausea and vomiting. However this study did not show any significant relationship between intraoperative opioid use and postoperative nausea and vomiting. Many studies have demonstrated a significant relationship between intraoperative opioid [10] [14] use and postoperative and vomiting. The only available opioid during this period was pethidine and that was given. It has been shown than the more potent opioids are more emetogenic one would argue that possibly there could be a higher incidence [15] if more potent had been used.
Patients who had lower intraoperative blood pressure had higher incidence than their counterparts who maintained systolic above 90 mmHg. The effects of systolic blood pressure on the incidence of postoperative nausea and vomiting has been investigated [16] before. A study by Pusch et al. showed similar results. In their study they followed 300 women undergoing elective surgery under general anaestheisia. They wanted to find out the effect of dropping systolic pressures > 35% from baseline on the incidence of postoperative nausea and vomiting. Patients whose blood pressure dropped > 35% had a higher incidence of postoperative nausea and vomiting than those whose systolic pressures were maintained above that [16] .
Patients who received opioids had a higher incidence of postoperative nausea and vomiting than those who did no. This finding is similar to what other authors have [10] demonstrated.
Conclusion and Recommendation
The study concludes that the postoperative nausea and vomiting are significant problems among Malawians worthy of the attention of anaesthetists and all clinicians involved in the care of surgical patients.
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